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INTRODUCTION 

Th i s repo r t summa r i zes the resul ts 0 f an ichthyopl ankton 
survey conducted on the continental shelf and in four major bays 
of the Kod ia k Arch ipel ago. Resul ts concern ing the shel f survey 
alone were presented previously (Dunn et al., MS 198(3) as were 
those concerning the bays alone (Rogers et al., MS 1979). The 
objectives of this survey were to determine the taxonomic, 
spatial and seasonal distribution of planktonic eggs and larvae 
of fish of the Kodiak area to help evaluate if, when, and where 
petroleum exploration and development could proceed to avoid 
impact to the fisheries resources of the area. Some 
understanding of the factors influencing the observed 
distributions was also sought. 

The current state of knowledge of ichthyoplankton of the 
Kodiak area was reviewed in detail by Dunn et al. (MS 198(3) and 
Rogers et al. (MS 1979). Briefly, insufficient work had 
previously been conducted to describe the ichthyoplankton 
community of the Kodiak area. Dunn et al. (MS 1980) list only 
six studies which even mentioned eggs and larvae of fish in the 
general vicinity of Kodiak Island. 

METHODS 

Details of field and laboratory procedures are given in 
Dunn et al. (MS 198(3) and Rogers et al. (MS 1979). Gear and 
methods for the two studies were identical so the results 
obtained could be compared directly, without need for 
adjustments. Plankton was sampled at selected stations with 
Sameoto neuston nets and 60cm bongo nets equipped wi th 0.505mm 
mesh nets. Bongo net tows followed standard MARMAP procedures 
(Smith and Richardson, 1977). In the bays 26 stations were 
sampled on each of 12 cruises (five spring, five summer, one fall 
and one winter). Offshore about 913 stations were sampled on each 
of five cruises (one in each season except two in fall). 
Abun~ances of fish eggs and larvae were reported as numbers per 
10 m of sea surface. Larvae of selected species were measured 
to the nearest 0.1 mm SL using a scale on a microscope stage. 

Planktonic early stages of over 110 taxa of fishes were 
collected in the survey. In the proposal for this study a list 
of possible species to be studied was given. However, upon 
examination of the bay and shelf bongo and neuston collections, 
it was found that some species listed in the proposal were too 
rare for more detailed study, while some species not listed in 
the proposal were qui te abundant members of the ichthyoplankton 
community of the Kodiak area (Tables 1-4). From the total list 
of taxa collected, 313 were selected as being abundant enough in 
the bay or shelf collections to analyze their distribution using 
analysis of variance. For the analysis of variance we selected 
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inshore taxa from the bongo catches that ranked in the 20 most 
abundant larval taxa. From the neuston catches, those larvae 
that ranked in the 10 most abundant taxa were analyzed. The 
three most abundant egg taxa from each gear type were also 
analyzed. For the analysis of variance of offshore taxa, those 
that were present in the bongo catr~es wi th an estimated total 
abundance in the survey area of >10 during at least one cruise 
and for the neuston catches those taxa that occurred at more than 
35 stations on at least one cruise, were selected. The taxa 
dealt with in this report as well as those originally proposed 
for study are listed in Table 5. 

To compare abundance of the selected taxa by season and 
location, data were subj ected to anal ys i s of var i ance (ANOVA) 
using BMD program 02V (Dixon, 1973). To homogenize the 
variances, since they were highly correlated with the means, the 
catches expressed as numbers per 10 m2 of surface area were 
transfo rmed to log 10 (x+l). The facto rial design for the bay 
study included 10 time periods (cruises) and 4 bays. Five 
stations wi thin each bay were considered repl icates (Fig. 2). 
Missing values were estimated by appropriate methods in Snedecor 
and Cochran (1971). The shelf survey area was subdivided into 
16 adjacent areas of equal size (Fig. 1). Four stations within 
each of these areas were randomly chosen as data points, and 
considered repl icates. Thus for the shel f area the factors were 
5 time pe r iods (crui ses) and 16 areas. Val ues for mi ssing data 
points were estimated from nearby data points (in time and 
place). The ANOVA was applied only to those cruises in which the 
considered taxon was collected. 

The co-occurrence of larval fish in the shelf samples was 
investigated using REGROUP and a support prog ram CONNEX (Fager, 
1957). This program considers joint occurrences but does not 
deal wi th abundance. After trying several affini ty levels, a 
level of 0.4 was chosen as demonstrating the most reasonable 
grouping of larval fish. 

RESULTS AND DISCUSSION 

Analysis of Variance 

We found that the waters of the shelf and bays of the Kodiak 
area held a complex, diverse ichthyoplankton assemblage. 
Although several egg and larval types could not be identified to 
species, over 110 taxa were collected during this study. Among 
these, 30 taxa were considered abundant enough in shelf or bay 
samples, or both, to warrant further analysis. The following 
section details the results of analysis of variance performed on 
these taxa. These taxa and where significant differences were 
found with time or location are listed in Table 6. Where 
significant differences in abundance were found, they are 
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discussed on a taxon by taxon basis in the following section. 
Mean catches by area, time and gear for the taxa discussed in the 
following section are given in the Appendix. 

Osmeridae - smelts 

Smelt larvae identified only to family level were caught 
year~round in the inshore bay area. They were collected in 8 out 
of 10 cruises but occurred in large numbers only during summer. 
In the offshore area smelt larvae were identified to species 
level when possible (when >30mm SL); smaller larvae which could 
be identi fied only to family level are reported only from the 
summer cruise. Larvae occurred in both neuston and bongo tows 
but were far more abundant in bongo tows for both the inshore and 
offshore areas. They occurred in over 20% of the bongo tows 
dur ing the summer of fsho re crui se • Insho re, the highest c rui se 
abundance for both bongo and neuston catches occurred during the 
15-21 Aug cruise. During summer when larvae identified as 
osmerids were collected in the offshore area there was a large 
d i f fe rence in abundance in bongo tows between the bays and the 
offshore area, over 170 times more larvae were caught inshore 
(21-29 Jul) than were caught offshore (19 Jun-9 Jul). 
Di ffe rences in abundance between bays occur red in mid June and 
late August when catches in Izhut Bay ranked highest. Larvae 
were more abundant at the shorewardmost stations especially near 
Izhut and Chiniak bays, and along the easternmost parts off 
Kodiak Island than at other offshore stations. 

Mallotus villosus - capelin 

Capelin larvae were identified only from the offshore 
cruises and in all seasons but summer when osmerid larvae which 
were too small for specific identification were abundant. Larvae 
were collected in both neuston and bongo tows but were much more 
abundant in bongo catches where they occurred in over 38% of the 
tows during three out of the four cruises in which ihey occurred. 
The highest abundance occurred during fall 1978 but larvae were 
also abundant in winter. Larvae were widespread but concentrated 
over the northeast part of Kodiak Island over Portlock and North 
Albatross banks. 

Larvae enter the plc;tnkton in summer and remain there until 
the following spring. In fall their mean lengths in bongo tows 
were 22mm SL, in winter 40mm SL, and in spring 4lmm SL. We did 
not catch larvae longer than 55mm SL. 
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Leuroglossus schmidti - Northern smoothtongue 

Northern smoothtongue eggs and larvae were primarily 
collected in bongo tows in the offshore region only. Eggs 
occurred during every season but spring, and larvae occurred 
year-round. Eggs occurred primarily in fall when in 1977 they 
were found in 12.1% of the bongo tows and in 1978 in 28.4% of the 
bongo tows. The highest mean abundance of eggs occurred dur ing 
the fall 1978 crui se. Larvae were found in greatest amoun ts 
during winter when they occurred in over 19% of the bongo tows. 
Eggs were found offshore near the shelf edge while larvae were 
slightly more widespread although also found well offshore. 
During summer, larvae occurred in more eastern areas over 
Stevenson Entrance. 

Stenobrachius leucopsarus - Northern lampfish 

Northern lampfish larvae were in small numbers year-round in 
offshore waters, but not at all in bays. Larvae were collected 
only in bongo tows where in summer they occurred in 27% of the 
tows. More larvae occurred during summer than during other 
seasons. About equal catches of larvae were made during spring 
and winter and the lowest catches were during fall. There were 
differences in abundance among offshore areas, as larvae were 
more abundant in the eastern portion of the study area and over 
Kiliuda Trough. 

Theragra chalcogramma - Walleye pollock 

Walleye pollock eggs were collected year-round in both 
neuston and bongo samples and in both offshore waters and in 
bays. Larvae were collected primarily in bongo tows in spring 
from both inshore and offshore areas. The highest cruise 
abundance for eggs and larvae in the inshore area occurred during 
the 21 Apr-l May cruise. In the offshore area, the highest 
cruise abundance for both eggs and larvae was during the spring 
crui se. Dur ing spr ing c rui ses fo ur times mo re eggs and larvae 
occurred in the bays than offshore. 

The overall mean abundance of eggs in the inshore areas was 
greatest in Kaiugnak Bay and least in Izhut Bay. In the offshore 
areas, eggs occurred in greatest concentrations toward the 
southern end of Kodiak Island near Shelikof Strait and around the 
Kiliuda Trough - Horsehead Basin area. For walleye pollock 
larvae, the overall mean abundance was greatest inCh in iak Bay 
and least in Kaiugnak Bay. The highest concentration of larvae 
in the offshore areas was near Shelikof Strait. 
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Sebastes spp. - Rockfishes 

Rockfish larvae were caught during summer and fall in 
offshore waters, and in late spring and summer in the bays. They 
were primarily collected in bongo samples, where they occurred in 
more than 50% of the tows in the offshore summer cruise. The 
highest mean abundance in the inshore area occurred during the 
15-21 Aug c rui se, and of fsho re it occur red dur ing the summer 
cruise. Larvae were collected in greatest amounts in Izhut and 
Chiniak bays and to a lesser extent in Kiliuda and Kaiugnak bays. 
There were also differences in mean abundance among the offshore 
areas where larvae were most abundant off the easternmost 
portions of Kodiak Island over North Albatross and Portlock 
banks. 

Hexagrarnrnos decagrarnrnus - Kelp greenling 

Kelp greenling larvae were caught year-round in offshore 
waters, and in all seasons but summer in the bays. They were 
pr ima r i I Y found in neuston sampl es, whe re they occur red in mo re 
than 50% of the tows in three of the five offshore cruises. The 
highest cruise abundance in the inshore area occurred during the 
21 Apr-l May cruise, and offshore it occurred during the spring 
cruise, although they were nearly as abundant in winter. They 
were similar in abundance among the four bays, but among the 
offshore areas, they were most abundant in waters over the 
Horsehead Basin and Chiniak Trough areas. From the larval 
lengths it appears that kelp greenling enter the plankton in fall 
and winter and remain there until the following summer. 

Hexagrarnmos lagocephalus - Rock greenling 

Rock greenling larvae were caught in the neuston net in the 
two fall offshore cruises and they occurred throughout the summer 
and fall in neuston catches in the bays. Offshore they were most 
abundant off Izhut Bay and the abundances in bays and offshore in 
fall were comparable. Rock greenling probably spawn mainly in 
bays in the Kodiak area, therefore their seasonal appearance is 
earlier there than offshore. Larvae as small as 5.5mm were taken 
in bays during late summer, whereas in fall, larvae in both 
inshore and offshore areas averaged between 11-12mm. 

Hexagrammos octogrammus - Masked greenling 

La rvae of masked g reenl ing we re caught pr imar il yin the 
neuston net, in summer and fall in the bays and in all cruises 
offshore except spring. They were most abundant in late summer
early fall in the bays and most abundant in fall offshore. They 
were un i fo rm in abundance among the bays and offsho re areas, 
however the abundances were rather low. In offshore waters the 
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smallest larvae were taken in the fall, and the largest in the 
summer. In the bays, larvae during summer ranged from 4.S-l~mm 
and during fall they ranged from 6.S-14.Smm. 

Hexagrammos stelleri - Whitespotted greenling 

Whitespotted greenling larvae occurred in all offshore 
cruises in both bongo and neuston tows and occurred in neuston 
tows in the bays in fall through early spring. In the bays they 
were most abundanti n fall and wi n ter, and offsho re in fall. 
Offshore they were most abundant in the southern areas, whereas 
inshore they were most abundant in Izhut and Chiniak bays. In 
offshore waters the mean lengths increased from l0-12mm in fall 
through winter and spr ing to 51mm in summer. In bay areas, the 
smallest larvae (""s.0mm) also occurred in fall. During winter 
and spring larvae ranged from 8.0-30.5mm. 

Pleurogrammus monopterygius - Atka mackerel 

Atka mackerel larvae occurred primarily in offshore samples 
in both neuston and bongo tows in all seasons except summer. A 
few were caught in neuston tows in the bays in fall and winter. 
The areas of abundance offshore were near the edge of the shelf 
over Middle Albatross Bank. In bongo catches they were also 
abundant off Chiniak Bay. Mean lengths of Atka mackerel 
increased from about 10mm in fall to l4mm in winter, in both the 
inshore and offshore areas. By spring, 18mm larvae were caught 
in the offshore area only. 

Cottidae - Sculpins 

Thirty-eight species of marine sculpins are reported from 
the Kodiak Shelf area (Science Applications, Inc., MS 1977). 
They occur primarily in shallow water and several are abundant in 
the intertidal zone. The larvae of many of these can only be 
identi fied to genus and in some cases can only be "typed." 
Larval sculpins were numerically important in the bays of Kodiak 
Island and larvae of at least 25 species were collected. Most 
sculpins were collected in greatest abundance with the bongo net; 
however, catches of Myoxocethalus types A and Band Hemilepidotus. 
spp. were relatively high n neuston samples. Other sculpins of 
relative numerical importance were Cottidae type L (believed to 
include species of Artedius, Clinocottus, and/or OligocottuS), 
Cottidae type I (possibly Icelinus and/or Icelus species), 
Icelinus spp. and Gymnocanthus spp. 

In the offshore bongo tows, sculpins were analyzed as a 
group and were more abundant in summer than during other seasons. 
Areas of abundance shifted from cruise to cruise and probably 
reflected different areas and seasons of abundance for larvae of 
various species in this family. 
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Hemilepidotus spp. - Irish lords 

Irish lord larvae were caught offshore in both bongo and 
neuston tows and occurred over a wide area. Four species in this 
genus are found in the Gulf of Alaska, and are not separated in 
our samples until they reach a large size (>12mm). They were 
caught in the neuston net from all the of fsho re c rui !:jes and in 
the bongo net from all but the summer cruise. A few were caught 
in neuston tows in the bays, during one spring cruise and during 
the fall and win ter c rui ses. In both nets the max imum abundance 
offshore occurred during the fall 1977 cruise and they were also 
abundant in the fall 1978 cruise. In the bays the maximum 
abundance was in the fall also. Areas of abundance in the 
offshore cruises were just off Kiliuda Bay and near the edge of 
the shelf off Chiniak Trough. 

Myoxocephalus Types 

Three species of Myoxocephalus occur in the Northeast 
Pacific, M. jaok, plain sculpin, M. polyacanthocephalus, great 
sculpin, and M. niger, warthead sculpin (Howe and Richardson, MS 
1978) • We recognized larvae of two distinct types (called A and 
B) from samples taken in the bays. Type A resembled larval great 
sculpin described briefly by Blackburn (1973) from Skagit Bay, 
Washington, and adults are very abundant in Kodiak bays (Harris 
and Hartt, MS 1977). Identification to species for type B is not 
possible at present. 

Larval Myoxocephalus types occurred primarily during spring 
and type B was more abundant than type A. Averaged over all 
times, there were no sign i f ican t d i ffe rences between bays fo r 
catches of both Myoxocephalus types. 

Cyclopteridae - Lumpfishes and Snailfishes 

Snailfish and lumpfish larvae were analyzed at the family 
level in the bay samples and occurred primarily in bongo catches. 
Larvae were found in all seasons except fall and the highest mean 
catch over all bays occurred in late April. The catches were 
uniform among bays. 

Bathymasteridae - Ronquils 

. Ronquil larvae collected in bays were identified only to 
family whereas those collected offshore were identified as either 
members of the genus Bathymaster, searchers, or as Ronquilus 
jordani# northern ronquil: In the bays ronquil larvae we~e 
caught in both gear types In April through August and occurred In 
46% of the bongo tows and 17% of the neuston tows. In bongo 
samples, larvae were most abundant in spring during late May and 
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early June and most abundant in Izhut Bay. In neuston samples 
they were evenly abundant among bays and cruises. 

Bathymaster spp. - Searchers 

The genus Bathymaster contains three species of ronquils, B. 
caeruleofac i atus, B. leurol epi s, and B. s ignatus, reported from 
the Gulf of Alaska:- Information on the taxonomy and life history 
of members of this genus is limited and at present we are unable 
to distinguish larvae of the three species. Searcher larvae were 
caught in the offshore sampl ing area in all seasons, but were 
found in abundance only in the summer in bongo nets, where they 
occurred at 93% of the stations sampled. The variation of mean 
abundance with time (cruise) differed for both bongo and neuston 
catches, but areal catches were different only for bongo catches 
in the summer, when they were greater over Portlock and North 
Albatross banks than to the west. 

Ronquilus jordani - Northern ronquil 

Larvae of northern ronquil were caught only in the offshore 
sampling area in bongo nets in the summer, where they occurred at 
24% of the stations. There was no difference in abundance among 
various areas sampled. 

Lumpenus maculatus - Daubed shanny 

Larvae of daubed shanny were collected in bongo nets in the 
inshore area from late March through early June 1978, where peak 
abundance occurred from Apr 10-17. This species was more 
abundant in Kaiugnak and Chiniak bays than in either Izhut or 
Kiliuda bays. 

Lumpenus medius - Stout ee1b1enny 

Larvae of stout ee1b1enny were taken in bongo nets in the 
inshore area in winter, spring and early summer. Peak abundance 
occurred in late March-early April, and the mean catch was 
highest in Kiliuda Bay and lowest in Izhut Bay. 

Ammodytes hexapterus - Pacific sand lance 

Larvae of Pacific sand lance occurred in the four bays in 
bongo nets pr imar i1 y from ea r1 y Ma rch thro ugh mid-June. In 
offshore waters, they were caught primarily in bongo nets in 
winter through summer. In the bays, abundance of sand lance 
larvae differed by time period, but no differences in abundance 
among bays was observed. Peak abundance occurred in late March
ear I y May in the four bays. In the 0 f fsho re sampl ing area the 
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catches were largest in the spr ing when they were caught in 
nearly 68% of the tows. Mean catches were generally larger in 
the nearshore areas as opposed to offshore areas. From the 
length frequency distribution of the larvae it appears that sand 
lance enter the plankton in winter and remain there until the 
following summer in the offshore area, but dissappear from 
inshore plankton catches in late June. 

Unidentified P1euronectid Eggs 

Unidentified flatfish eggs were caught in neuston and bongo 
nets in bays as well as offsho re. The maj 0 r i ty of these were 
early and middle stage eggs about 1 mm in diameter, and are most 
likely of four possible species: starry flounder (Platichthys 
stellatus), sand sole (Psettichthys melanostictus), English sole 
(Parophrys vetulus) or butter sole (Isopsetta isolepis). 

In bays, unidentified flatfish eggs were collected in the 
neuston sampler from early March through mid-August. The largest 
catches occurred in late June and early July. Catches also 
differed among bays with larger mean catches in Kiliuda Bay than 
in the other bays. Catches of unidentified flatfish eggs in 
bongo nets in the bays were made from late March through late, 
August. Differences were found in catches among bays and 
sampling periods. Maximum catches occurred in mid-July and early 
August, and the highest overall mean catch of eggs was in Kiliuda 
Bay. In the offshore area, unidentified flatfish eggs were 
collected in bongo and neuston nets in spring and summer 
primarily in the nearshore areas. 

Glyptocephalus zachirus - Rex sole 

Rex sole eggs and larvae were rarely found in inshore 
samples; however, they were caught in the summer in the offshore 
area in both neuston and bongo nets. Rex sole eggs occurred in 
bongo nets at 26% of the stations sampled and in neuston nets at 
27% of the stations in the offshore area, but the mean catch was 
much larger in the bongo nets. Rex sole eggs were mainly over 
the slope area and abundance of eggs differed among areas. Rex 
sole larvae were taken primarily in bongo nets and they occurred 
at 32% of the stations sampled. Oi fferences in abundance of 
larvae among areas were not detected, but larvae tended to occur 
primarily over slope waters. 

Hippog10ssoides e1assodon - Flathead sole 

Eggs and larvae of flathead sole were caught in bays and in 
the offshore sampl ing area in both bongo and neuston nets. In 
bays, flathead sole eggs were caught in neuston nets from late 
March through late August and in bongo nets from late March to 
early August. The largest catches in the neuston net occurred in 
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mid-June, and the abundance of eggs in the neuston samples did 
not di ffer among bays. The largest catches of eggs in the bongo 
net occurred in late Apr il to May 1, and the mean catch in 
Kaiugnak Bay was larger than in the other three bays. Flathead 
sole eggs in offshore areas occurred mainly in bongo nets (1% of 
the stations in winter, 11% in spring, and 29% of the stations in 
summer). Abundance of eggs differed among time periods (largest 
catches occurring in the summer) but not among areas. 

Larvae of flathead sole were caught in bays primarily in 
bongo nets from from la te Apr i 1 to ear 1 y November. Di fferences 
in abundance of larvae occurred among sampling periods, with the 
largest catches in late May - early June. Catches of larvae did 
not vary significantly among bays. In the offshore area, larvae 
were caught only in the summer and mainly in bongo nets in which 
they occurred at 46% of the stations sampled. 

Isopsetta isolepis - Butter sole 

Butter sole eggs were not specifically identified from bay 
areas, but may be included in "unidentified" flatfish eggs from 
that area. In the offshore cruises, only late stage butter sole 
eggs were identified. They were caught primarily in bongo nets 
during spring and summer, and the largest mean catches were in 
the latter time period. In summer most eggs were caught over 
Middle Albatross Bank. Butter sole larvae, however, were found 
in bongo catches in the bays as well as in the offshore zone. In 
the bays, they were in greatest abundance in late July and mean 
catches were greatest in Ka i ugnak Bay. In the 0 ffsho re area, 
catches of larvae were made in summer only, when they were in 18% 
of the tows. Abundance of larvae among areas differed as they 
occurred primarily over the slope area and northwest of the 
Trinity Islands. 

Lepidopsetta bilineta - Rock sole 

Rock sole larvae were caught primarily in bongo nets in bays 
and in the offsho re sampl ing area from late March through early 
August. In the bays the largest catches were in Chiniak and 
Kaiugnak bays. Differences occurred among sampling periods in 
the bays and the peak of abundance was in late April - early May. 
In the offshore area, rock sole larvae were caught in spring at 
35% of the stations and summer at 27% of the stations, but 
differences were not found in mean catches between the two 
sampl ing per iods. Larvae occur red pr imar Uy over the mid-shel f 
areas. Because rock sole spawn demersal eggs, they were not 
collected in our sampling gear. 
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Limanda aspera - Yellowfin sole 

Yellowfin sole larvae were collected mainly in the bays from 
late July through late August. Differences in catches occurred 
among sampling periods, with a peak in early August. No 
yellowfin sole larvae were collected in Izhut Bay and mean 
catches were highest in Kaiugnak Bay. In the offshore area, 
yellowfin sole eggs were caught only in the summer in both the 
neuston and bongo nets. They were concentrated primarily 
nearshore. 

Microstomus pacificus - Dover sole 

Dover sole eggs and larvae were primarily in the bongo nets 
in the offshore sampling area. Eggs were caught in summer at 35% 
of the stations although a few eggs occurred in neuston nets in 
the spring. Differences in abundance of eggs in summer occurred 
among sampling areas; these eggs were usually between the 200m -
2000m contour. Larvae of dover sole were caught primarily in 
bongo nets and only in summer when they were collected at 20% of 
the stations sampled. Catches did not differ among areas. 

Psettichthys melanostictus - Sand sole 

Larvae of sand sole were caught in bays as well as in the 
offshore sampl ing area. Late stage eggs of sand sole were 
identified only from the offshore areas in the summer where they 
occurred at only 1% of the stations. Catches of larvae in bays 
occurred from late May through late August. The largest mean 
catches were in late July, whereas abundance did not differ among 
bays. In the offshore area, sand sole larvae were collected only 
in the summer when they we re caught at 41 % of the sta tions. 
Catches tended to be greater over Middle and North Albatross 
banks than in other areas. 

Structure of Shelf Larval Fish Community 

Since we caught over 110 taxa of larval fish in the plankton 
during the shelf cruises off Kodiak, an important question was 
which of these taxa co-occur, and thus may influence each others' 
survival through such factors as competition for food or 
predation. To determine which species co-occurred we used 
recurrent group analysis (using a computer program called 
REGROUP). This procedure has previously been used for a variety 
of community structure studies (Fager and Longhurst, 1968; Fager 
and McGowen, 1963; Kendall, 1975; Loeb, 1979; Venrick, 1971). 

For the analysis of the shelf 
affinity level of 0.4 was selected. 
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each gear and cruise separately, and then with all data combined. 
Only groups in which at least one taxon occurred five or more 
times in a particular gear-cruise combination were included. 

In the neuston tows from the fall cruises of both years 
(1977 and 1978) similar groups of species were present. These 
consisted of larvae of several species of hexagrammids and 
Hemilepidotus spp. Mallotus villosus and Bathymaster spp. were 
associates of some of the group members in fall 1978. In the 
bongo catches no similar groups were found in 1977 but in 1978 a 
group composed of Hemilepidotus spp. and Bathymaster spp. was 
present. 

In winter in neuston catches there was the same 
(hexagrammids and Hemilepidotus spp.) as in fall. 
catches in winter Hemilepidotus spp. and Hexagrammos 
formed the only recurrent group. 

basic group 
In bongo 

decagrammus 

In spring in the neuston catches a group similar to that 
found in fall and winter was present. It consisted of two 
species of Hexagrammos and Hemilepidotus spp. Lyconectes 
aleutens i sand PI eurog rammus monopteryg i us were assoc ia tes of 
some members of this group. A second group composed of Ammodytes 
hexapterus and Stichaeidae was also present in the neuston 
catches. In the bongo catches in spring a group consisting or 
Ammodytes hexapterus and Lepidopsetta bil ineata was found wi th 
Hemilepidotus spp. and Gymnocanthus A. as associates. A second 
group composed of Cyclopteridae and Phol is spp. was present in 
bongo catches. 

In summer the ichthyoplankton communi ty was more complex 
than in other seasons as reflected by both the bongo and neuston 
catches. In neuston catches two groups were found wi th some 
association between the groups. Altogether eight species were 
grouped with each other in some way. The larger group consisted 
of Bathymaster spp., Lyconectes aleutensis and Ammodytes 
hexapte rus. The other 9 ro up incl uded Sebastes spp. and 
Hemilepidotus spp. Associated with the larger group were 
Hexag rammos decag rammus-, Hemi 1 epidotus hemi 1 epi dotus , and 
Myoxocephalus spp. In bongo catches in summer an even more 
complex community was evident when four groups were found and 
13 species were grouped. Lepidofsetta bilineata and Radu1inus 
asprellus formed a group not assoc ated with any other taxa. The 
rest of the taxa and groups were associated with each other. The 
largest 9 roup was composed of Bathymaster spp., Sebastes_ spp., 
Hippoglossoides elassodon and psettichthys melanostictus. 
Several other taxa were associated with Bathymaster spp. (e.g., 
Stenobrachius leucopsarus, Cottidae, and Ronguilus jordani). Two 
pleuronectids, Microstomus pacif l cus and Gl~ptocephalus zachirus, 
which formed a recurrent group, were assoclated with Batnymaster 
spp. and Seb~stes spp. 

When REGROUP was applied 
regardless of cruise or gear 
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recurrent groups were recognized. One of these groups basically 
represented taxa found in neuston catches in fall, winter, and 
spring and the other represented taxa found in bongo catches 
mainly offshore in summer. Members of the neustonic group were 
three hexag rammids (Hexag rammos decag rammus, Hexag rammos 
stelleri, Pleurogrammus monopterygius) and Hemilepidotus spp. 
Two other species of Hexagrammos (H. lagocephalus and H. 
octogrammus) were associated with Hexagrammos stelleri and 
Mallotus villosus was associated with Hemilepidotus spp. The 
summer-subsurface group consisted of Sebastes spp., Bathymaster 
spp. and Hippoglossoides elassodon. Three pleuronectids were 
associated wi th members of thi s group: GI yptocephal us zachi r us 
and Microstomus pacificus wi th Sebastes spp. and Psettichthys 
melanostictus with Bathymaster spp. and Hippoglossoides 
elassodon. 

Relationship of Distribution of Young Stages to 
Environmental Parameters 

It is of interest to determine the environmental parameters 
that influence the occurrence and abundance of early stages of 
fish. Studies that have used correlation techniques to 
investigate the abundance of eggs and larvae of fish in relation 
to such factors as water temperatures, salinity, depth and 
zooplankton abundance have found few significant relationships 
(e.g., Houde et al., MS 1979). This probably is due to at least 
two major character i st ics 0 f the d i str ibution 0 f these stages: 
1) The distribution of young pelagic stages is to some extent the 
result of where their parents spawned them, or in the case of 
nesting species, where the nests were. This influences both the 
time and area of occurrence. 2) These stages start out 
completely passive - drifting with the currents - and become more 
capable of directing their movements with growth and development. 
Thus, in this study which was conducted within a relatively small 
area in regard to the overall distribution of the species we 
studied, and in an area of rather uniform hydrographic 
condi tions, no strong correlations of egg and larval abundance 
wi th env i ronmen tal pa ramete rs would be expected. Fo r instance, 
although the hexagrammids probably nest in specific areas that 
could be characterized with regard to bottom depth and topography 
as well as hydrographic and biological conditions, by the time 
the larvae hatch and assume their neustonic habits, they will 
have d rifted away from the nest i ng areas. Since the la rvae 
remain in the neuston for several months, they may be found many 
kilometers from where the adults nested. Laboratory studies have 
shown that eggs and larvae of fish are tolerant of temperature 
and salinity conditions beyond the range of these conditions 
associated with their occurrence in the field (e.g., Alderdice 
and Forrester, 1968, 1971a, 1971b; Alderdice and Velsen, 1971). 
The temperature and salinity ranges on the shelf off Kodiak were 
quite narrow, and probably within the tolerance limits of all the 
taxa we encountered. 
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The distribution of several taxa taken in shelf collections 
was reI ated to distance from sho re. La rvae of some spec ies tha t 
spawn nearshore or in bays were caught primarily in nearshore 
waters. These included smelt, sand lance, Myoxocephalus spp., 
walleye pollock, pricklebacks and yellowfin sole. Eggs and 
larvae 0 f 0 the r spec i es tha tare pr imar il y ocean ic in 
distribution e.g. northern smoothtongue, northern lampfish, 
Atka mackerel, rex sole, dover sole, flathead sole, and 
rockfish - were taken offshore in waters with characteristics of 
the Alaska stream. Abundances of larvae were comparable between 
inshore and offshore study areas for several taxa including 
greenlings, ronquils, sand sole, butter sole, and rock sole. 

CONCLUSIONS 

The bays and shelf of the Kodiak area are used by a wide 
variety of fishes during their planktonic stages. We found no 
area or season that was not used by several species during these 
cri tical young stages. Most species in the area spawn demersal 
eggs, the notable exceptions being walleye pollock and all but 
one flatfish. Nearly all species, however, spend considerable 
time, up to several months, as larvae and prejuveniles in the 
plankton. During this time they disperse widely from the area 
where they were spawned, and at the end of this time, assume the 
habits of juveniles or adults. 

These life history features make it difficult to provide 
general statements about the effects of environmental 
perturbations on year-class strength and recruitment of 
particular species. With the knowledge we now have, we could 
predict what the likely constituents of the ichthyoplankton 
community would be in a given area at a given time. The effects 
in the Kodiak area of chronic or catastrophic events associated 
wi th petroleum development on fish population as a resul t of 
impingement on their early stages cannot be predicted from 
present knowledge because 1) we do not know the relative 
importance of spawning in this area to recruitment of the species 
throughout their range and 2) we do not know the effects of 
var ious levels and types of pollutants on individual eggs and 
larvae of fish of the area. 
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4MP77-Fall 1977 

eggs 

me.n 
occur- density 
ranees no./l000 3 

Leuroq!09SUS schmidti 
Theraqra cha!~ 14 
Pleuronectldae 
Hippoglo9soides elasBodon 
Isopsetta isolep~ 
Micro~ paclfleuB 
PlatlchthY8 ateilatuilil 
Plaufoneet:.QA q,uldrltubar~ul iCl tu. 
Glypt ocephaluB z.ochly-u;-------
Llmanda •• pera -----
PsettlehthYII melanoBtietu9 

larvae 

OsmerldAe 
Mallotul!I villosus 
~ssp:-
Hyctophidae 
Stenobra.chiuB sp. 
Protomyctophwn thompsoni 
Gadidae 
Theraqra ehalcogramna 
Sebastes spp. 
Hexagrammidae 
Hexagrammos sp. 
HexaqrammoB decagralMlus 
Hexagrammos laqocephalus 
Hexagrammo9 oetogrammu9 
Hexaqrammos atelIer 1 
Ophiodon elonqatuB 
PleurogrammuEI monopterygius 
Anoplopoma fimbria 
Cottl<iae -----

GymnoCanthu8 sp. 
Gymnocant:hu8 A 
Heml1epldotuB spp. 
Hemilep!dotu9 hemilepidotue 
Hemilepldotus jordani 
Ieelinua borealis 
~hlllU9 sp. 
Myoxocephlllus B. 
Myoxocephalus G. 
Cyclopteridae 
Aptoeyclus ventrieosus 
BathYIM.8teridae 
Bathymaater sp. 
Ronquilus jordani 
Stiehaeidae 
Anoplarchua insignia 
Chirolophls polyactoeephalus 
Stiehaeu8 punetatu9 
Lyeoncetes aleutensls 
Pholis sp. 
Pholia laeta 
Zapora al1enu6 
Ammodytea hexapterus 
GlyptoeephaluQ zachirU6 
Hippoglo890ides elaBBodon 
Lepidopeetta bilineata 
Microstomus pacifleus 
PsettlchthYB melanoatictus 

10 

13 
56 
40 
39 
71 

37 

60 

25 

4B 

19 

lB 

21 

55 
33 

142 
79 
37 

110 

413 

999 

21 
2B 

4DI78-Spring 1978 

mean 
oceur- dens! ty 
renees 00./1000 3 

23 
15 

7 

75 

33 

28 

32 
~ 

15 

2 
.s 

415 
119 

42 
25 
22 
43 
lB 

49 

14 

lOS 

51 
659 

42 

208 

26 
36 
14 

581 
22 

35 
28 
76 

17 

31 

92 

108 

153 
38 

17 

2MF78-SUmmer 1978 

mean 
occur- density 
renees no./1000 3 

21 

17 
5 

38 

29 
18 
3 

15 

62 

13 

IS 
5 

13 

44 

30 
1 

20 
2 
2 

14 
390 

59 
83 

24S 
S" 

47 
2155 

23 

2859 

372 

20 

92 
23 
59 

73 
66 

25 
59 
25 

22 
12 

29 
37 
54 
15 
50 

13 
1946 

15 
85 
21 

15 
74 
16 
19 

236 
28 
14 
18 
20 
17 

1WE78-Fall 1978 

mean 
occur- density 
renees no./1000 3 

24 

) I 

39 
39 
71 

36 

52 

17 

19 
14 

8 1 

17 
16 
39 

154 

88 
84 

348 

739 

773 

34 

~! 19-Winter 1979 

mean 
.J", lJr- density 
r~' I":~S no./l000 3 

12 

74 

11 
29 

42 

51 

21 

32 

15 
37 

382 

21 
34 

34B 

409 

17 

Table 1. Number of occurrences and mean density 
larvae collected 

plankton cruises. 

(number/1000 m3 ) 
neustQn tows 
(From Dunn et 

of fish eggs 
during the five 
a1. MS 1980) 

and 
OCSEAP 
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Table 2. 

eggs 

Bathylagidae 
Leu!oglossus schmidti 
Theragra ~'!.l:.c_ogramma 

""acrouridae 
Pleuronectida~ 

Atheresthes stomias 
Glyptocephalu~ ; achirus 
~~_~oides elassodon 
Isopsetta iBolep~_s_ 

Limanda aspera 
Lyopsetta exilia 
fi.!..£!9stomus ~.£!!J~_~s. 
PlatichthYB stell_~t_"!.! 

Psettichthy~ ~elanostictus 
Unident if ted 

larvae 

g~~)e.d_ ~.'~ .. ~~~ palla.!!.l_ 
Q,'Smeridae 
Mallotus villosus 
Bathyla~ mU 'l";;;"i 
Bathyla_~ pacificus 
Leuroglossus schmidti 
Myctophidae --------

Stenobrachius sp. 
Stenobrachius leucopsar~~ 
Stenobrach.ius nannochir 
Protomyctophum crockeri 
Protomyctophum thom2soni 
Gadidae 
Gadus macrocephalus 
Theragra chalcograrnm~ 
Macrouridae 
Sebastes sp. 
Hexa9..rammos sp. 
Hexagra~os decagrammus 
Hexagrammos ~ocephalus 
Hexagr~~os octogrammuB 
Hexagrammos stelleri 
Pleurogra.~~ monopterygiuB 
Cottidae 
Artedi us sp. 
Artedius 1 
Artedius 
Clinocottus sp. 
Dasycottus ~_etiger 
Gymnocan~hus A 
Hemilepidotus spp. 
Hemileri_dotuB hemilepidotus. 
Icelinus borealis 
Malacocottus zonurus 
MYOXocephalus.-;p:--
Myoxocephalus B. 
Myoxocephalus G. 
Radulinus asperellu5 
Triglops Spa 

Agonidae 
Cyclopteridae 
Liparus florae 
Trichodon trichodon 
Bathyma_~ter sp. 
Ronquilu~. j.ordani 
Sticllaeiqae 

9!.~!!?_~!t}.~_ F_~ll-~c:.~~}.ce.£.~~.!_~~ 
~£~_rl_~.l 1 1\. l_e~_~_r_<;>_~!!!.~ 
LUm!H:ln_~_,! ~_9.!!!.!I_ 
Stich"Hua E.uncta.~ua 
~y'~o~n-tt.c.~~~ ~~~~~~f!~~B\1! 
~~_!!.~ SPa 

~a~r.~.rl\ B.~l~E.':l_'!. 
~~t:t].n IItn~_~!=-eru~ 
Pll!UrI)I\IH~L LeiliA 
AtheresLhIJ9 fit Omi4fJ 

(~!'y£~().~t].fl·hd t~~ za'!!!..~E~ 
!:!~(?lJl.~~_~.!.(!.~ ~la8'!P._d.!)11 

_I_~~~~_t_t_~ ~~~t'!E.i_~. 
~~~~ta ~ .. 1_in.84_~ 
~_i..C!_~B_t.~?_II!.U-'i p~£.! f ~c_l!.~ 
.PlatJ.cI~t.hy'! Btella.!~1! 
Pge...!-.~ i.chthys mel~.!!p.!.~c_t_uB 

!!.~o~~~~ B_te~.o_leE.iB 

4MF77 
Fall 1977 

9.90 
9.60 
9.28 

9.18 

10.34 

9.49 

9.12 

8.92 

8.97 
8.41 
8.97 
9.28 
9.36 

11.16 

8.29 

40178 
Spring 1978 

12.10 

10.66 

10.36 
8.47 

8.91 

8.50 

9.01 

8.98 
8.82 

9.67 

8.86 
10.67 
8.95 

8.86 
9.52 

8.12 
8.80 
9.86 

8.91 
9.93 

10.06 

8.34 
9.54 
9.06 
9.35 
8.37 
Q.02 
9.72 

8.97 

9.95 
Q.22 

9.45 

11.42 

9.71 

10.41 

8.56 

Total numbers (10g 10 ) of eggs 
of fish estimated from catches 
f i v e OC S EA. P P 1 an k ton c r u i s e s • 
1980) 

19 

2MF78 
Summer 1978 

lWE7H "lc79 
Fall 1')78 Wlnter 1979 

9.21 
8.54 

10.50 
11. 00 

10.25 
11. 31 
9.97 

10.53 
8.8A 

10.80 
8.87 
8.27 
9.57 

!l.H7 
11.35 

8.91 
9.30 
9.42 
8.22 

10.23 
10.12 
8.62 
8.60 
8.58 
9.30 
8.43 
9.84 
8.58 

11.73 

8.57 

8.92 

10.37 
9.07 
9.16 
8.10 
8.17 
9.10 

8.22 
9.81 

9.57 
9.61 
8.46 

11.74 
10.01 
q.54 

8.71 

A.16 
'1.41 
H.46 
Y.06 
H.71 
!J.17 

10.18 
111.37 
10.05 
9.98 

10.10 
H.93 

10.54 
8.51 

10.91 
8.76 
9.73 

10.77 

11.25 

9.38 

9.29 

9.33 

8.97 

8.80 

9.06 
9.63 

10.38 
8.23 

8.94 

11.01 

8.60 

and larvae of 
in bongo tows 

(From Dunn 

8.85 
9.65 
9.86 

9.47 

8.56 

9.97 

10.67 

9.07 
10.10 

9.75 

9.04 

B .52 

8.58 
9.92 

8.94 
9.63 
8.85 

10.49 

8.55 

9.07 

9.07 

8.02 

H.·' 1 

each taxon 
during the 

MS et a1. 



1 
Occurrence 

Taxa Common name 1: nos./lOOO m No. of hauls % 

Larvae 
1 Osmeridae Smelts 77,179 67 23.2 
2 Hexagrammos decagramrnus Kelp greenling 33,913 77 26.6 
3 HexBgranunos stelleri Whitespotted greenling 21,014 60 20.7 
4 Bathymasteridae Ronquils 6,955 49 16.9 
5 Hexagrammos octogrammus Masked greenling ",768 28 9.7 
6 Stichaeidae Pricklebacks 4,032 2 . 7 
7 Hexagrammos lagocephalus Rock greenling 2,122 16 5.5 
8 Myoxocephalus type A 1,780 22 7.6 
9 M)'oxocephalus type B 1,551 18 6.2 

10 Pleurogrammus monupterygll1s Atk~ mackcre 1 1,170 6 2.1 
11 Lyconectes aleutensis Dwarf wrymouth ] ,010 1" ".S 
12 Hemilepidotu9 spp. 761 7 2.4 
13 Ammodytes hexapterus Pacific sand lance 69" 15 5.2 
14 Gasterosteus aculeatus Threespine stickleback 676 10 3.5 
15 Oncorhynchus gorbuscha Pink salmon 641 I, 1.1, 
16 Psettichth),s melanostlctus Sand sale 496 5 1.7 
17 Icelinus spp. 467 1 .3 
18 Cottidae type L 1,l6 6 2.1 
19 LeptocottuB armatus Pacific staghorn sculpin 408 7 2.4 
20 Scorpaenidae Rockfishes 359 8 2.8 
21 Lepidopsetta bilineat~ Rock sole 2"2 1.7 
22 Cottidae type I 140 1.0 
23 ~ macrocephalus Pacific cod 129 1 .3 
24 Cyclopteridae Lumpfishes and snailrishes 127 6 2.1 
25 Trichodon trichodon Pacific sandfish 85 2 .7 
26 Gadidae Cod fishes 72 1.r. 
27 Agonidae Poachers 56 .3 
28 Theragra chalcogramma Walleye pollock 49 2 .3 
29 Hemilepitodus Jordani Yellow Irish lord 48 1 .7 
30 HippoS109soides elassodon Flathead sole 36 1 .3 
31 Chirolophis spp. 34 1.0 
32 P1atichthys stellatus Starry flounder 31 .3 
33 Artedius type 1 28 1 .3 
3" Isopsetta isolepis Butter sole 2" 1 .3 
35 RadulinuB asprellus Slim sculpin 2" 1 .3 
36 Limanda aspera Yellowfin sole 24 .3 

Eggs 

1 Pleuronectidae Flatfishes 2,976,"69 207 71.6 
l HiEEoglossoides elassodon Hathead sole 21,292 69 23.9 
3 Theragra chalcosramma Walleye pollock 10,585 39 13.5 

" Trichodon trichodon Pacific sandfisn 240 2 ,7 
5 Glyptocephalu5 zachiru5 Rex sole 47 2 .7 
6 Pleuronectes 

guadrituberculatus Alaska plaice 24 1 .3 

Table 3. Number of positive hauls, percent oCfurrence (out of 
289 hauls) and sum of the nos./1000 m for larval fish 
and eggs caught by neuston 505u net; numbers summed 
over all stations, cruises, and bays, Kodiak 
Archipelago, Alaska, 1978-1979. ysted by order of 
abundance as indicated by ~o./1000 m . 



3 2 
Occurrence 

Taxa Conunon name no./1000 m no. /10 m No. of hauls 

Larvae 
1 Osmeridae Smelts 530,621 284,150 17l 58.6 
2 Ammodytes hexapterus Pacific sand lance 8,08R 5,033 112 38.4 
3 Bathymasteridae Ronquils 4,377 3,272 135 46.2 
4 Lepidopsetta ~lineata Rock sole 3,747 2,644 119 40.7 
5 Lumpenus medius Stout eelb1enny 2,824 1,501 61 20.9 
6 Cottidae type L 2,778 1,776 11'1 40.7 
7 Psett1cbtbys meJaposrir'tJI§ Sand sole 2,601 1,371 lOb 36.3 
R M~oxoceEhalus type B 1,563 1,360 51 17 .5 
9 Co t tidae type I 1,394 1,322 9R 33.6 

10 Icelinus app. 1,0 /,9 594 7" 25.3 
11 Theragra chalcogrlJmma Walleye pollock 970 804 40 13.7 
12 Lumpenus rnaculatus Daubed Hllllnny 831 480 41 14.0 
13 Scorpaenidae Rockfishes 755 720 6~ 21. 2 
14 Cyclopteridae Lumpflshes and snailfishes 752 520 8f 27.7 
15 Isopsetta isolepis Butter sole 643 411 31 11. 6 
16 M):,oxocepha1uH type A 534 391 51 17 .5 
17 Gadidae Cod flshes 445 383 38 13.0 
18 Anoplarchus spp. I, 27 281, 4;1 11,.7 
19 Limanda aspera Yel10wfin sole 420 195 3,] 11. 3 
20 G):,mnocanthus spp. 401, 339 38 13.0 
21 HippoSlossoides e1assodon Flathead sole 404 317 50 17.1 
22 Lumpenus sagitta Snake prickleback 387 299 35 12.0 
23 Clinocottus spp. 236 90 22 7.5 
24 Agonidae Poachers 231 233 32 11.0 
25 Lumpene11a longirostris Longsnout prick1eback 225 258 21 7.2 
26 5 tichaeidae Prick1ebacks 212 151 19' 6.5 
27 Hemilepidotus spp. 175 194 17 5.8 
?~ (!a~lIs 1T!acroce2ha 111s PacifiC' con 170 174 7 2.4 
29 Radulinus aspre11us S11m sculpin 148 91, 31 10.6 
30 LeEtocottus ~ Pacific staghorn sculpin 128 60 26 8.9 
31 Artedius type 2 88 28 9 3.1 
32 6'tli:d~lI[ii type 1 84 78 12 4.1 
33 Lyconectes aleutensis Dwarf wrymouth 82 67 17 5.8 
34 Pholidae Gunnels 65 51 16 5.5 
35 P1atichth):,s stellatus Starry flounder 65 H 9 3.1 
36 Mvctophidae Lanternfishes 65 37 II, 1,.8 
37 Das):,cottus setiser Spinyhead sculpin 58 54 11 3.8 
38 Hexagrammos decagramlTlus Kelp greenling 51 46 10 3.4 
39 TriSlops spp. 44 22 6 2.0 
1,0 Chiro1ophis spp. 39 28 8 2.7 
H Hexagrammos stelleri Whitespo t ted greenling 28 21 5 1.7 
1,2 Pti1ichth):,s goodei Quillfish 21, 30 4 1.4 
43 Ma1acocottus sp. 15 19 5 1.7 
44 Hemi1epidotus jordani Yellow Irish lord 14 16 4 1.4 
45 Enophr):'s spp. 13 5 3 1.0 
1,6 Hemi1epidotus hemi1epidotus Red Irish lord 10 11 3 1.0 
47 De101epis glsantea Giant wrymouth 7 5 2 .7 
48 Poroclinus rorhrocki Whitebarred prick1eback 8 3 1 .3 
1,9 St.ichaeWl pUONBtus Arctic shanny 8 3 2 .7 
50 Lycodes brevlpes Short fin ee1pout 7 11 2 .7 
51 ~icrog8du9 proxlmus Pacific tomcod 7 8 2 .7 
52 Trichndon trichodo" Sandfish 7 2 1 .3 
53 GlxptocephBlu9 zachirus Rex sole 6 2 1 .3 
54 PleurogTsmmuB monopterygius Atka mackerel 5 7 2 .7 
55 111ppolllossus stenolepiEi Pacific halibut 5 2 1 .3 
56 . PSl!chrolutes ? 5 4 1 .3 
57 Cottus spp. 3 1 1 .3 
58 Cottidae type 2 3 1 I .3 
59 HexagrammoB octogrammu9 Masked greenling 3 1 I .3 
60 Ophiodon e1ongatl1s Lingcod 3 4 I .3 
61 Bathylagidae Deepsea Hmclta 2 2 I • :I 

Eggs 
I PleuTonectidae PI" t fish os 171,727 82,758 218 74.7 
2 Thernsra chRlcogrnmmn Walleye pollock 2,342 2,127 73 2.1.0 
3 HippoS! ossoides elHss~ Pl" thead Hole 1,973 927 1,9 16.8 
4 G1):,ptocepha1us zachir118 Rex sole 17 12 4 1.4 
5 Osmeridae Smelts 58 90 . ) 

Table 4. Number of positive hauls, percent oc~urrence (out 
292 hauls), and sum of the nos./l~~~ m and nos./l~ 
fo r larval fish and eggs caught by bongo 5!!J 5u net; 
numbers summed over all stations, cruises, and bays, 
Kodiak Archipelago, Alaska, 1978-197~. Listed by order 
of abundance indicated by no./I~!!J~ m • 
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II 

"".on 

£1"1"'" ~ef'J.!!! ~ 
~lallOFus vTIloslio 
Osmerlda&---
t.e'!!!£'9I~~ ~h!"I~tl - E<jqs 
Leur"'llossus scr .. lo£T - larvil" 
m;;of'-r~Tiis- ..!~!'~~ 
~ ~r<><:eph.?lus 

Ther~ chalc"'lranm~ - E<jqs 
The<!!.lra ,halcoqramma - larvae 
Seoastes spp. 
fex~~!!.spp. 
li~ramn'Os decaqrammus 
flex!'2!:M>/l'O~ lagoce!!~~ 
"ox29 ' IlI"'O!, oct~ r M'IllU5 
1T~'!9rlllM'Oi .Sten;;rr
~i'ifiiJs~erYCJIUS 

Od OR e I eng. tus 

Moplcpom. fimbria 
Cottldae 
Gymnocan thus spp. 

Hemll eei~tus spp. 
"'YoxhOdPh.lUS spp. (A,B) 
~~ 

Proposal 

X 
X 

X 

X 
X 
X 

X 
X 
X 

X 

X 

X 
X 
X 

X 

X 

X 

X 

X 

X 
X 

X 

Inshore 
(FRI) 
B N 

X X 

X X 
X 
X 

X 
X 
X 
X 

X 

X 
X X 

X 
X 

X 
X X 

X X 
X 
X 
X 
X 

X 

Offshore Primary catches of those taxa In proposal 
(NWIIFC) bu~ not to be discussed in detail. 
B N 

(offshore: 2 - SL.ITUTIeC - bongo) 
X 
X 
X 
X 
X 

(offshore: 3 - borrj'o - spr 1ng, 2 - t.:myo - s~r; 
inshore. 17 - bongo - spring, 4 - neuston - spring) 

X 
X 
X 

(identified to species) 
X 
X 
X 
X 

X X 
(offshore: 10 at 7 staw - neuston - SlJTV1leC; 

inshore: 3 - neuston - spring) 
(offshore: 19 at 13 sta. - neuston - s"""",r) 

X 
(offshore: 47 at 17 sta. - bon:Jo - spring; 
inshore: 106 at 38 sta. - bongo - spring) 

X X 

(offshore: 1 - bargo - winter; 
inshore: 1 - bon3o - winter, 3 - neuston - winter) 

X X 
X 

(offshore: 87 at 15 st •. - neuston - spring, 125 at 30 sta. - neuston - SlRM1e[ i 

inshore: 292 .t 22 st •• - neuston - slJ'TV11er) 
X 

(offshore: 13 at 8 sta. - bongo - spring, 9 at 7 sta. - bongo - winter) 
X 
X 
X 
X 
X 
X 

X 
X 
X 

Table 5. Taxa dealt with in study of ichthyoplankton of Kodiak 
(larvae except as indicated). 
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Taxon 

"a llotus vU l osus 
Osmer ldae---

!.cu!!?il lossus scl'rnldt I - ",gs 
Leur~lOSsus SCFIiiiIiftl - larva. 
Stano riiC1iliis ieuc:ops:arus 
'rh.r"l~ cMIci?ijrilNM - O<Jgs 

,!!>er~~ chalcogr"""", - larvae 
SeUiiStes spp. 
Hex:§rammos dec~rammus 
ilex~Eam.ro~ !§oceji!ialus 
lIexll<J r...,....,s cx:~~rar"""" 
~r.,../!lOS st"nnrr
P1CUr~SIiiOnOptery91 us 

Cottldae 
~-..!~~tus 5pp. 

Myoxocephalus spp. (A) 

cyclopterldae 
Bathymasterldae 

(8) 

~aster spp. 

Ronqu ll \lS i!!!danl 
Ciiilpen\J5 ~l.tU!l 
~nus .. £'d l us 
Mmxly'!:es ~~x.pterus 
iifi!uronect dae - O<JqS 

OI l'Etoc~ .I us .. chlru. - O<JCjS 
Ql)Ip1£ee 01u5 zaeh lCus - l orvae 
HTwlosso ldes ~ - "395 

~lOGSOldes "llIssodan - lorvae 
~etta ! so l"~ 
~ldo[ ... t ti)iiIJlne3t a 
Omiiil . osper-" - - -
MICrOstomus ~In£l,! - «.J9s 
kle rosto~s p'!cmcus - I.,rvae 
PseTI.1Clit"llys ~letus 

netY 

8 
B 
N 
B 
B 
8 
B 
N 
B 
8 
N 
N 
N 
N 
8 
N 
B 
B 
N 
8 
B 
B 
B 
N 
B 
N 
B 
B 
8 
B 
B 
N 
8 
B 
B 
N 
B 
8 
B 
B 
B 
8 
B 

meon 
log (x+l) 

1. 09097 
.01995 

Inohore (bays ) 

variance 
log (x+l) 

significant!! 
differences 

oay5C[uises lnter
actions 

- - - - - - - - - - - - - - - - - - -Y 
.25733 
.01165 

• • 
----- - ----------------
--------- ----.------

• 34088 .23193 • • • 
• 02178 .0M~5 • • * • · . 
• 19031 .01238 * • • * • 18137 .09467 * • * • • • 
.04340 .01249 • * • * .00543 • 00069 · . · . 
.01027 .00238 • * • 93531 .00655 * • 

.16853 .08512 • • 
• 22846 .14792 * • 
.20753 .12889 
.45177 .15386 • . · • .00574 .00039 

-- -- - -- -
- - ----- --- - -- ---
-- -- - .... 

.16531 . 08925 · . * * 

.24485 .20905 • * • 69740 .13558 
1.27047 .309-15 · . · . 

• 39427 .15537 · . 
.13134 .06734 • • · . 
.~1645 .00289 
.11105 . 05948 
.06667 • 03817 · . 
.44067 .11125 • • • * • • 
.06361 • 03700 * • 

.27934 .11418 

1/ • p<0.05; • • p<0.01 
'2/ B =--bon:;Jo; N zr ncuston 
11 - - - • taxon not identified in these samples; ---- CI taxon not abundant enough for analysis. 

Offshore (shaH) 

mean 
log (x+1 ) 

var iance 
log (x+l) 

.42379 .26627 

.32140 .43262 

signi ficant!l 
di fferences 

areaS-crmseslnter
act ions 

---------------------------------------------y 
.23986 
.09933 
.09505 
.10713 

. 397.61 

.05916 

.07669 

.12343 
- -- -- - - --- -

.13435 

.32293 

.08299 

.02733 

.00933 

.03637 

.07729 

.05960 

.16208 

.72297 
• 07881 

.89582 

.05610 

.22046 

.33105 

.27320 

.34027 

.15022 

.11739 

.19730 

.01662 

.00098 

.00051 

.00763 

.07493 

.02409 

.10511 

.29342 

.03243 

.19370 

.03405 

.16811 

.10624 

.16388 

. 21984 

.14860 

----- - - -

· . 
• * · . • • 

· . 

* • · . 
· . 

---------- -- ----
.48065 
.26606 
.33258 

.27543 

.18301 

.19104 · . ---------------------
.50162 
.20559 
.44850 

.30094 

. 18283 

.27264 

· . 
• * 

Table 6. Summary of 
Survey. 

results of ANOVA on Kodiak Ichthyoplankton 
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L4 
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Figure 2. Station locations from OCSEAP plankton survey of bays 
of Kodiak. 
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KODIAK OFFSHORE ICHTHYOPl ANKTDN STUDY - RESULTS OF REGROUP 10.4 aff inity levell 

S • .II1Ion N.,,;uon Songo 

HczXtlgC1&:CI01i d.ftcas-ra...."WUJ ()~~~ 
Hexagrammos lagocephalus (32) ~HexagraDJ1los octograrnmus (27) I F4l1 ~:~~f~:=~u:t:!!~r~)~~~ No It,rGUp.J round 1'11 
PleurogrammuB II'IOnopteryglu8 (26) 

Gytl'llocanthu8 A (1) J II 
Hyoxocephalus C (1) 

I Anunodytes hexapterus 
Stichaeidae (2) (5) I'" r I Cyclopteridae (9) 

PhoUs spp. (3) 
.rt_lllilePid.tus spp. 

,I> 
(26~ 

3Ft
Hexa

."",,, ••• telleri (~l IJ,r ~ytU hanptf!rua (56) ) I I 
$prl .~ 1f) HemUepidotus spp. (n) 1I) 1 IJtJ'ldo.pJ;uttG b illnel:llU (29) 

1918 lIexugl"ammoM dlll'cARral1llUus (73) 

Lrc:ofU':cteJl Al olI Ul nI' l _ (l.S) I I Plultroj(rnl!1)uJiI lIIou(Jptl.ll'Y81 uti (l7l1 t 1:),"'OI.!'Ul lh·\J~ 

Sebe.te •• pp. (15~, ~ Hexasr""""". decBsrammu, (5 1) J Shnoohuchlull h ! UClOflttl t lllli (TJ 
Hemllepidocus spp. (~ J liS I I) 1 ~~~:~:~:~~I~d:~flt l;l)1 1II 

dR.thy"", .. "r .pp. (45) f l. - -,V 114 f10nQut uJill 11.11" Rnl ( VI 
1.Y{"Dn~('te" a l ('~tcl'It J . (20) I «)ll ,"" It) - III "/1 "1« •• ' ...... 1'4d f <WI ~] 

1_1l ~dytu hexllptt"ruA (2) 1/3 I CYclOf'lurldll" (2) 1/8 114 '!lYPl~upt1Olhut SullOiIr 
LAt:"ll"U!f (27) J916 HemilepidotuB hell'lilepidotuB (15) r Hyoxocephalus spp. (13) I ~rothY"". opp. _!""- I .:'1 

Stenobt.a.ch l ld app .(12) - Scrb6.lNl tlpp. CSl) 11 
1 4 Hippoglo8901des elassodon (41) 

Psetti eh thy. _bnon f(.( u. (16) 

,""P'dOP'.«. bU'.o.t •. CUl, IV I Myctophld •• (I) ,1 " 
Radu1l\\u. Uprel1 Wi ( 8) lfeiDi hpJ~Otu. 

lU"Cll1..:jfldot,ua (1) 

Jfe. .. ,rID!D:OI de-eft8'4=U. (l 1~ ~H4JlOtU9 villosUB (23) I HexagraMl"Os stelled (71)--

r )1 ' KIII10t1.l' yUlo~bt (~O) Fall Pleurogrammos monopterygius (36) 
h,d-hthYQ·.u t C'1' .pp. (17) I Ha::t.UepldcptUlI .pp. (Sl) '9 78 Hemllepldotus app. (52) 

HexagrallUTlos lagocepha1us (40) 
HexagratnDlO9 octogrammus (39) 

PlaurogrlU'mblll monopr.Clr,lll,lu. ("2) I J 
Ith:=ni:PldDt.UI .pp. (,"0) 1)1 ' "int.er HemUepidocus spp. (51) 

Kcx_St'.no.1CI. dcugn=mwl (20) 1919 Hexagt"411m09 decagranlTlus (74) 
Hexagr4rwnos s teUart (29) 

Figure 3. Results of REGROUP of Kodiak ichthyoplankton study of 
offshore area. Analysis at affinity level of ~.4, run 
by cruise and gear. Boxes enclose taxa with 
affinities of >0.4. Lines connect taxa with 
affinities >~.4 that do not have affinities with all 
in the group (fractions indicate proportions of 
possible inter-group affinities found). Numbers of 
occurrences of the talxa are in parentheses after the 
name. Roman numerals are arbitrarily assigned group 
numbers. 
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Regroup of Kodiak Ichthyoplankton Study 
(Affinity level = 0.4, 804 samples) 

Hexagrammos lagocephalus (74)'0-

Hexagrammos octogrammus (87) 

Mallotus villosus (149) +-
Glyptocephalus zachirus (28) 

Microstomus pacificus (25) 

Psettichthys melanostictus (38) 

Hexagrammos decagrammus (306) 

'r-Hexagrammos stelleri (206) 

Pleurogrammos monopterygius (157) 

~ Hemilepidotus spp. (339) 

Sebastes spp. (70) 

Bathvmaster spp. (152) 

Hippoglossoides elassodon (43) 

Figure 4. Resul ts of REGROUP of Kodiak ichthyplankton study of" 
offshore area. Analysis at affinity level of 0.4, run 
with all cruises and gears combined. Notations as in 
Figure 3. 
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APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Taxon Osmeridae Stage ----------------------- ---------------Larvae 

Inshore Offshore 

Season Dates 2 
Mean~1I1Om ~ Dates Mean (l110m2~ 

Neuston Bongo Neuston Bongo 

Fall 1977 31 Oct-14 Nov 

Spring 1978 29 Mar-8 Apr .1616 

10-17 Apr .0021 28 Mar"'20 Apr 

21 Apr-1 May 

31 May-6 Jun .0718 

14-24 Jun .0693 12.29 

Summer 1978 21-29 Jul .1843 170.3 19 Jtm-9 Ju1 1.096 

1-9 Aug .0084 392.9 

15-21 Aug .2320 1348 -----

Fall 1978 3-13 Nov .0041 13.51 25 Oct-17 Nov 

Winter 1979 6-16 Mar 2.719 13 Feb-ll Mar 
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APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Season Dates 

Fall 1977 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 

21 Apr-1 May 

31 May-6 Jun 

14-24 Jun 

Summer 1978 21-29 Ju1 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 

Winter 1979 6-16 Mar 

Taxon Mallotus vi110sus Stage ___ La_r_v_a_e ______ __ 

Inshore 

2 Mean(tl10m ) 
Neuston Bongo 

29 

Offshore 

Dates 
Neuston Bongo 

31 Oct-14 Nov 1. 660 

28 Mar..;20 Apr ,0291 

19 Jun-9 Jul 

25 Oct-17 Nov 6,011 

13 Feb-ll Mar 1. 653 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Season Dates 

Fall 1977 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 

21 Apr-1 May 

31 May-6 J\Dl 

14-24 J\Dl 

Summer 1978 21-29 Ju1 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 

Winter 1979 6-16 Mar 

Taxon Leuroglossus schmidti Stage Eggs 
"----------------

Inshore 

2 Mean UllOm ) 
Neuston Bongo 

30 

Offshore 

Dates 
Neuston Bongo 

31 Oct-14 Nov 1. 367 

28 Mar"'20 Apr 

19 J\Dl-9 Ju1 ,1131 

25 Oct-17 Nov 1. 783 

13 Feb-ll Mar ,2505 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Season Dates 

Fall 1977 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 

21 Apr-1 May 

31 May-6 Jun 

14-24 Jun 

Summer 1978 21-29 Ju1 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 

Winter 1979 6-16 Mar 

Leurog1ossus schmidti Larvae Taxon - Stage 
~--------------

Inshore 

2 Mean(II1Om ) 
Neuston Bongo 

31 

Offshore 

Dates 
Neuston 

31 Oct-14 Nov 

28 Mar--20 Apr 

19 Jun-9 Jul 

25 Oct-17 Nov 

13 Feb-ll Msr 

Bongo 

,2500 

,0567 

.1832 

,1612 

,5589 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Season Dates 

Fall 1977 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 

21 Apr-1 May 

31 May-6 Jun 

14-24 Jun 

Summer 1978 21-29 Jul 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 

Winter 1979 6-16 Mar 

TaxonStenobrachius 1eucopsarusStage Larvae 

Inshore 

2 Mean(l/lOm ) 
Neuston Bongo 

32 

Offshore 

Dates 
Neuston Bongo 

31 Oct-14 Nov .0878 

28 Mar-<20 Apr .2134 

19 Jun-9 Ju1 .7673 

25 Oct-17 Nov .1186 

13 Feb-ll Mar .1447 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Taxon Theragra cha1cogramma Stage Eggs 
"--------

Inshore Offshore 

Season Dates 2 
Mean{II1Om l Dates Mean (/110m

2
) 

Neuston Bongo Neuston Bongo 

Fall 1977 31 Oct-14 Nov .1911 

Spring 1978 29 Mar-8 Apr .2171 3.327 

10-17 Apr .2488 6.232 28 Mar ... 20 Apr 1.572 

21 Apr-1 May .0625 8.295 

31 May-6 Jun .0019 1.174 

14-24 Jun . 0107 .7315 

Summer 1978 21-29 Ju1 .1487 19 Joo-9 Ju1 .0325 

1-9 Aug .0019 

15-21 Aug .0838 

Fall 1978 3-13 Nov .0065 .5547 25 Oct-17 Nov ,0517 

Winter 1979 6-16 Mar .0015 .2'097 13 Feb-ll Mar .0320 
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APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Season Dates 

Fall 1977 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 

21 Apr-1 May 

31 May-6 JlD1 

14-24 JlD1 

Summer 1978 21-29 Ju1 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 

Winter 1979 6-16 Mar 

.c:;.Th=e,,-r-:a.:..o.g=r-'C..a chalco gr aroma Larvae Taxon - Stage 
~--------------------- ~--------------

Inshore 

2 Mean(1I1Om ) 
Neuston Bongo 

,4555 

4.129 

7,586 

.0937 

,0353 

.1022 

34 

Offshore 

Dates 
Neuston Bongo 

31 Oct-14 Nov ,0213 

28 Mar ... 20 Apr .6628 

19 Jun-9 Jul .4896 

25 Oct-17 Nov 

13 Fe b-U Mar 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Taxon Sebastes spp. Stage~ __ L_a_rv_a_e ______ __ 

Season Dates 

Inshore 

2 Mean(l/lOm ) 
Neuston Bongo 

Offshore 

Dates 
Neuston 

Fall 1977 31 Oct-14 Nov 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 

21 Apr-1 May 

31 May-6 Jun 

14-24 Jun 

Summer 1978 21-29 Ju1 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 

Winter 1979 6-16 Mar 

28 Mar .... 20 Apr 

.4814 

1. 660 

.6173 19 Jun-9 Jul 

2.088 

2.308 

25 Oct-17 Nov 

13 Feb-ll Mar 

35 

Bongo 

3.183 

.0577 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Season Dates 

Fall 1977 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 

21 Apr-1 May 

31 May-6 Jun 

14-24 Jun 

Summer 1978 21-29 Jul 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 

Winter 1979 6-16 Mar 

Inshore 

T Hexagramrnos decagrammus Larvae axon Stage" _ _ _____ _ 

2 Mean(IIlOm ) Dates 

Offshore 

Neuston Bongo Neuston Bongo 

31 Oct-14 Nov .0]00 

.1450 

.1469 28 Mar ... 20 Apr .5194 

.6185 

.1375 

.0321 

19 Jun-9 Ju1 .0725 

.0162 25 Oct-17 Nov .0801 

.0712 13 Feb-ll Mar .3804 

36 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Season Dates 

Fall 1977 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 

21 Apr-1 May 

31 May-6 Jun 

14-24 Jun 

Summer 1978 21-29 Jul 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 

Winter 1979 6-16 Mar 

TaxonHexagrammos 1agocepha1us Stage 
--------

Larvae 

Inshore 

2 Mean(l/lOm ) 
Neuston Bongo 

.0042 

.0043 

.0687 

.0513 

37 

Offshore 

Dates 
Neuston Bongo 

31 Oct-14 Nov .0650 

28 Mar ... 20 Apr 

19 Jun-9 Ju1 

25 Oct-17 Nov 

13 Feb-ll Mar 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Season Dates 

Fall 1977 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 

21 Apr-l May 

31 May-6 Jun 

14-24 JlUl 

Summer 1978 21-29 Jul 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 

Winter 1979 6-16 Mar 

T Hexagrammos octogrammus Larvae axon. _______________________ Stage ______________ __ 

Inshore 

2 Mean(1I1Om ) 
Neuston Bongo 

.0032 

.0698 

.1644 

.1447 

38 

Offshore 

Dates 
Neuston Bongo 

31 Oct-14 Nov ,0304 

28 Mar ... 20 Apr 

19 Jun-9 Ju1 .0294 

25 Oct-17 Nov ,0489. 

13 Feb-ll Mar .0054 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Season Dates 

Fall 1977 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 

21 Apr-1 May 

31 May-6 J\.Ul 

14-24 J\.Ul 

Summer 1978 21-29 Ju1 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 

Winter 1979 6-16 Mar 

Taxon Hexagramrnos ste11eri Stage~_L_a_r_v_a_e ___ _ 

Inshore 

2 Mean(111Om ) 
Neuston Bongo 

.0432 

.0207 

.0392 

.8207 

.1192 

39 

Offshore 

Dates 
Neuston Bongo 

31 Oct-14 Nov .1714 

28 Mar .. 20 Apr .0244 

19 J\.Ul-9 Ju1 .0058 

25 Oct-17 Nov .2440 

13 Feb-ll Mar .0124 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Season Dates 

Fall 1977 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 

21 Apr-1 May 

31 May-6 Jtm 

14-24 Jtm 

Summer 1978 21-29 Ju1 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 

Winter 1979 6-16 Mar 

Taxol1eurogrammus monopterygiu§tage Larvae 
"--------

Inshore 

2 Mean(f/lOm ) 
Neuston Bongo 

40 

Offshore 

Dates 
Neuston Bongo 

31 Oct-14 Nov .1687 .2475 

28 Mar ... 20 Apr .0947 .0500 

19 Jtm-9 Ju1 

25 Oct-17 Nov .1809 .2281 

13 Fe b-ll Mar .1460 .2669 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Larvae Taxon Cottidae Stage ----------------------- -----~--------

Season Dates 

Inshore 

2 Mean(i/10m ) 
Neuston Bongo 

Offshore 

Dates 
Neuston 

Fall 1977 31 Oct-14 Nov 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 28 Mar .... 20 Apr 

21 Apr-1 May 

31 May-6 Jun 

14-24 Jun 

Summer 1978 21-29 Ju1 19 Jun-9 Ju1 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 25 Oct-17 Nov 

Winter 1979 6-16 Mar 13 Feb-ll Mar 

41 

Bongo 

,5968 

1.550 

,0270 

.0643 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Season Dates 

Fall 1977 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 

21 Apr-1 May 

31 May-6 Jun 

14-24 Jun 

Summer 1978 21-29 Ju1 

1-9 Aug 

15-21 Aug 

Fall 1978 ' 3-13 Nov 

Winter 1979 6-16 Mar 

Taxon Hemilepidotus spp. Stage _____ L_a_rv_a_e ______ _ 

Inshore 

2 Mean(1I1Om ) 
Neuston Bongo 

42 

Offshore 

Dates 
Neuston Bongo 

31 Oct-14 Nov .4131 17.81 

28 Mar..;20 Apr .7993 

19 Jun-9 Jul .0030 

25 Oct-17 Nov .2292 7.805 

13 Feb-ll Mar . . 1988 1.616 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Season Dates 

Fall 1977 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 

21 Apr-1 May 

31 May-6 Jun 

14-24 Jun 

Summer 1978 21-29 Ju1 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 

Winter 1979 6-16 Mar 

Taxon Myoxocepha1us Type A Stage __ L_a_r_v_a_e __ _ 

Inshore 

2 Mean(l/lOm ) 
Neuston Bongo 

2.881 

1. 364 

2.587 

.0718 

.3741 

43 

Offshore 

Dates 
Neuston Bongo 

31 Oct-14 Nov 

28 Mar--20 Apr 

19 Jun-9 Ju1 

25 Oct-17 Nov 

13 Feb-U Mar 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Taxon Myoxocepha1us Type B Larvae Stage ______________ _ 

Inshore Offshore 

Season Dates 2 
Mean~IIIOm } Dates Mean (1I1Om2~ 

Neuston Bongo Neuston Bongo 

Fall 1977 31 Oct-14 Nov 

Spring 1978 29 Mar-8 Apr 2.600 

10-17 Apr 2.845 28 Mar ... 20 Apr 

21 Apr-1 May 7.662 

31 May-6 Jun .4180 

14-24 Jun .0565 

Summer 1978 21-29 Jul 19 Jun-9 Ju1 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 25 Oct-17 Nov 

Winter 1979 6-16 Mar .0718 13 Feb-ll Mar 

44 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Season Dates 

Fall 1977 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 

21 Apr-1 May 

31 May-6 Jun 

14-24 Jun 

Summer 1978 21-29 Ju1 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 

Winter 1979 6-16 Mar 

Taxon Cyclopteridae Stage Larvae 

Inshore 

2 Mean(1I1Om ) 
Neuston Bongo 

.3343 

.6938 

1. 943 

1.309 

.3847 

1.232 

.5986 

.4623 

.0718 

45 

Offshore 

Dates 
Neuston Bongo 

31 Oct-14 Nov 

28 Mar-;20 Apr 

19 Jun-9 Ju1 

25 Oct-17 Nov 

13 Feb-ll Mar 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Taxon Bathymasteridae Stage __ L_a_r_v_a_e __ _ 

Inshor e Offshore 

Season Dates 2 
Mean~i/10m ~ Dates Mean (lIlOm2) 

Neuston Bongo Neuston Bongo 

Fall 1977 31 Oct-14 Nov 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 28 Mar-<20 Apr 

21 Apr-1 May .0260 .6596 

31 May-6 Jun .0042 22.43 

14-24 Jun .0292 8.765 

Summer 1978 21-29 Jul .0349 2.878 19 Jun-9 Ju1 

1-9 Aug .0213 6.070 

15-21 Aug .0184 2.164 

Fall 1978 3-13 Nov 25 Oct-17 Nov 

Winter 1979 6-16 Mar 13 Feb-ll Mar 

46 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Season Dates 

Fall 1977 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 

21 Apr-1 May 

31 May-6 Jun 

14-24 JlUl 

Summer 1978 21-29 Jul 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 

Winter 1979 6-16 Mar 

Taxon Bathymaster spp. Larvae Stage ______________ _ 

Inshore 

2 Mean(IIlOm ) 
Neuston Bongo 

47 

Offshore 

Dates 
Neuston Bongo 

31 Oct-14 Nov .0034 

28 Mar ... 20 Apr .0473 

19 Jun-9 Ju1 .6531 58.10 

25 Oct-17 Nov .0093 

13 Feb-ll Mar .0014 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Season Dates 

Taxon Ronquilus jordani . 

Inshore 

2 Mean((/lOm ) 
Neuston Bongo 

Dates 

Stage _____ L_a_rv_a_e ______ _ 

Offshore 

Neuston Bongo 

Fall 1977 31 Oct-14 Nov 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 

21 Apr-1 May 

31 May-6 Jun 

14-24 Jun 

Summer 1978 21-29 Jul 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 

Winter 1979 6-16 Mar 

28 Mar-<20 Apr 

19 Jtm-9 Ju1 .6614 

25 Oct-17 Nov 

13 Feb-ll Mar 

48 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Season Dates 

Fall 1977 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 

21 Apr-1 May 

31 May-6 Jun 

14-24 Jun 

Summer 1978 21-29 Ju1 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 

Winter 1979 6-16 Mar 

Taxon Lumpenus macu1atus Stage Larvae 

Inshore 

2 Mean(tllOm ) 
Neuston Bongo 

1.525 

3.261 

2.291 

.1854 

49 

Offshore 

Dates 
Neuston 

31 Oct-14 Nov 

28 Mar-20 Apr 

19 Jun-9 Jul 

25 Oct-17 Nov 

13 Feb-ll Mar 

Bongo 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Season Dates 

Fall 1977 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 

21 Apr-1 May 

31 May-6 Jun 

14-24 Jun 

Summer 1978 21-29 Ju1 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 

Winter 1979 6-16 Mar 

Taxon Lumpenus medius Stage __ L_a_r_v_a_e ___ _ 

Inshore 

2 Mean(ll1Om ) 
Neuston Bongo 

3,114 

2.954 

2.475 

, 4497 

,6904 

.1487 

.7653 

50 

Offshore 

Dates 
Neuston Bongo 

31 Oct-14 Nov 

28 Mar~20 Apr 

19 Jtm-9 Ju1 

25 Oct-17 Nov 

13 Feb-U Mar 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Season Dates 

Fall 1977 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 

21 Apr-1 May 

31 May-6 Jun 

14-24 Jun 

Summer 1978 21-29 Ju1 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 

Winter 1979 6-16 Mar 

Taxon Arnmodytes hexapterus Stage ___ L_ar_v_a_e ___ _ 

Inshore 

2 Mean(1I1Om ) 
Neuston Bongo 

54.33 

23.92 

21.02 

.6974 

.1722 

18.63 

51 

Offshore 

Dates 
Neuston Bongo 

31 Oct-14 Nov 

28 Mar-20 Apr 7.939 

19 Jun-9 Jul .0680 

25 Oct-17 Nov 

13 Feb-ll Mar .0312 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Taxon P1euronectidae Stage" __ E_g_g_s ___ _ 

Inshore Offshore 

Season Dates 2 Mean {Ill Om ~ Dates Mean ~/I1Om2~ 
Neuston Bongo Neuston Bongo 

Fall 1977 31 Oct-14 Nov 

Spring 1978 29 Mar-8 Apr .1765 3.579 

10-17 Apr .5223 9.331 28 Mar ... 20 Apr 

21 Apr-1 May .3134 11. 73 

31 May-6 Jun .3219 29.31 

14-24 Jun 3.656 97.40 

Summer 1978 21-29 Jul 10.40 175.2 19 Jun-9 Ju1 

1-9 Aug 9.487 181.6 

15-21 Aug 3.968 86.64 

Fall 1978 3-13 Nov 25 Oct-17 Nov 

Winter 1979 6-16 Mar .0190 13 Feb-ll Mar 

52 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

TaxonG1yptocephalus zachirus Stage Eggs 
--------

Season Dates 

Inshore 

2 MeanU/10m ) 
Neuston Bongo 

Offshore 

Dates 
Neuston 

Fall 1977 31 Oct-14 Nov 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 

21 Apr-1 May 

31 May-6 Jun 

14-24 Jun 

Summer 1978 21-29 Ju1 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 

Winter 1979 6-16 Mar 

28 Mar ... 20 Apr 

19 Jun-9 Ju1 

25 Oct-17 Nov 

13 Feb-U Mar 

53 

Bongo 

.8759 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Larvae TaxonGlyptochephalus zachirus Stage 
--------

Season Dates 

Inshore 

2 Mean(f/1Om ) 
Neuston Bongo 

Offshore 

Dates 
Neuston 

Fall 1977 31 Oct-14 Nov 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 

21 Apr-1 May 

31 May-6 Jun 

14-24 Jun 

Summer 1978 21-29 Jul 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 

Winter 1979 6-16 Mar 

28 Mar ... 20 Apr 

19 Jun-9 Jul 

25 Oct-17 Nov 

13 Fe b-ll Mar 

54 

Bongo 

1.189 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

T Hippog1ossoides e1assodon S Eggs axon tage _______ _ 

Inshore Offshore 

Season Dates 2 
Mean~II1Om ~ Dates Mean (l110m

2 2 
Neuston Bongo Neuston Bongo 

Fall 1977 31 Oct-14 Nov 

Spring 1978 29 Mar-8 Apr .0028 .0718 

10-17 Apr .0077 .3721 28 Mar .. 20 Apr .4389 

21 Apr-1 May .0959 3.351 

31 May-6 Jun .0303 .2638 

14-24 Jun .1845 .4497 

Summer 1978 21-29 Jul .0307 .3476 19 Jun-9 Ju1 .9027 

1-9 Aug .0403 .3027 

15-21 Aug .0078 

Fall 1978 3-13 Nov 25 Oct-17 Nov 

Winter 1979 6-16 Mar 13 Feb-ll Mar .0310 

55 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Taxo~ippog1ossoides elassodon Stage~_L_a_r_v_a_e ______ _ 

Season Dates 

Inshore 

2 Mean(i/10m ) 
Neuston Bongo 

Offshore 

Dates 
Neuston 

Fall 1977 31 Oct-14 Nov 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 

21 Apr-1 May 

31 May-6 Jun 

14-24 Jun 

Summer 1978 21-29 Ju1 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 

Winter 1979 6-16 Mar 

56 

28 Mar-.;20 Apr 

.0565 

1.521 

.2821 

.8710 19 Jun-9 Ju1 

.5118 

.2638 

.0565 25 Oct-17 Nov 

13 Feb-U Mar 

Bongo 

2.025 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

T Isopsetta isolepis Larvae axon ________________________ Stage ______________ _ 

Inshore Offshore 

Season Dates 2 
Mean~t/lOm ~ Dates Mean UI1Om2~ 

Neuston Bongo Neuston Bongo 

Fall 1977 31 Oct-14 Nov 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 28 Mar..;20 Apr 

21 Apr-1 May 

31 May-6 Jun 

14-24 Jun .0565 

Summer 1978 21-29 Ju1 1.525 19 Jun-9 Ju1 .8453 

1-9 Aug .6056 

15-21 Aug .0838 

Fall 1978 3-13 Nov 25 Oct-17 Nov 

Winter 1979 6-16 Mar 13 Feb-U Mar 

57 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Season Dates 

Fall 1977 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 

21 Apr-1 May 

31 May-6 Jun 

14-24 Jun 

Summer 1978 21-29 Ju1 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 

Winter 1979 6-16 Mar 

T 
Lepidopsetta bilineata Larvae 

axon Stage --------

Inshore 

2 Mean(1I1Om ) 
Neuston Bongo 

1.396 

5.048 

33.88 

8.627 

2.627 

.2950 

.1161 

58 

Offshore 

Dates 
Neuston Bongo 

31 Oct-l4 Nov 

28 Mar-<20 Apr 1.524 

19 Jun-9 Jul .8328 

25 Oct-l7 Nov 

13 Feb-11 Mar 

-" 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Taxon Limanda aspera Larvae Stage ______________ _ 

Inshore Offshore 

Season Dates Dates 
Neuston Bongo Neuston Bongo 

Fall 1977 31 Oct-14 Nov 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 

21 Apr-1 May 

31 May-6 Jun 

14-24 Jun 

Summer 1978 21-29 Jul 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 

Winter 1979 6-16 Mar 

28 Mar-+20 Apr 

.3300 19 Jun-9 Ju1 

.8669 

.7424 

25 Oct-17 Nov 

13 Feb-ll Mar 

59 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Taxon Microstomus pacificus Stage. __ E_g_g_s ____ _ 

Inshore Offshore 

Season Dates Dates 
Neuston Bongo Neuston Bongo 

Fall 1977 31 Oct-14 Nov 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 

21 Apr-1 May 

31 May-6 Jtm 

14-24 Jtm 

Summer 1978 21-29 Jul 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 

Winter 1979 6-16 Mar 

28 Mar-<20 Apr 

19 Jtm-9 Ju1 2.174 

25 Oct-17 Nov 

13 Feb-ll Mar 

60 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

T Microstomus pacificus Larvae 
axon~========~:=======~_Stage ______________ _ 

Season Dates 

Inshore 

2 Mean(i/lOm ) 
Neuston Bongo 

Offshore 

Dates 
Neuston 

Fall 1977 31 Oct-14 Nov 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 

21 Apr-1 May 

31 May-6 Jun 

14-24 Jun 

Summer 1978 21-29 Jul 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 

Winter 1979 6-16 Mar 

28 Mar ... 20 Apr 

19 Jun-9 Jul 

25 Oct-17 Nov 

13 Fe b-ll Mar 

61 

Bongo 

.6054 



APPENDIX I 

Comparison of Inshore and Offshore Sampling Areas 

Psettichthys melanostictus Larvae 
Taxon Stage "----------------

Season Dates 

Inshore 

2 Mean(f/lOm ) 
Neuston Bongo 

Offshore 

Dates 
Neuston 

Fall 1977 31 Oct-14 Nov 

Spring 1978 29 Mar-8 Apr 

10-17 Apr 

21 Apr-1 May 

31 May-6 Jun 

14-24 Jun 

Summer 1978 21-29 Jul 

1-9 Aug 

15-21 Aug 

Fall 1978 3-13 Nov 

Winter 1979 6-16 Mar 

28 Mar-;20 Apr 

1.105 

1. 673 

4.433 19 Jun-9 Jul 

3.956 

3.084 

25 Oct-17 Nov 

13 Feb-ll Mar 

62 

Bongo 

1. 809 
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